ABSTRACT: Technologies for Aircraft Noise Reduction 


By Dennis Huff 
NASA Glenn Research Center 


Technologies for aircraft noise reduction have been developed by NASA over the past 15 
years through the Advanced Subsonic Technology (AST) Noise Reduction Program and 
the Quiet Aircraft Technology (QAT) project. This presentation summarizes highlights 
from these programs and anticipated noise reduction benefits for communities 
surrounding airports. Historical progress in noise reduction and technologies available 
for future aircraft/engine development are identified. Technologies address 
aircraft/engine components including fans, exhaust nozzles, landing gear, and flap 
systems. New “chevron” nozzles have been developed and implemented on several 
aircraft in production today that provide significant jet noise reduction. New engines 
using Ultra-High Bypass (UHB) ratios are projected to provide about 10 EPNdB 
(Effective Perceived Noise Level in decibels) engine noise reduction relative to the 
average fleet that was flying in 1997. Audio files are embedded in the presentation that 
estimate the sound levels for a 35,000 pound thrust engine for takeoff and approach 
power conditions. The predictions are based on actual model scale data that was obtained 
by NASA. Finally, conceptual pictures are shown that look toward future 
aircraft/propulsion systems that might be used to obtain further noise reduction. 
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New Technology Enables Aircraft 
To Meet Future Requirements 
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Analysis by Don Garber, NASA Langley, using NoiseMap www.nasa.gov 
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Aircraft Goal: 10 dB Quieter than 1997 Technology 
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Test Facilities Provide Component-Level Noise Assessments 



Engine Noise Sources 
(P&W PW8000 Engine, Conceptual) 

Stator 





Engine Noise Reduction Technologies 
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Trailing Edge Blowing - ANCF Demo 



Click Here for Audio Demo 



Jet Noise Reduction With Chevron Nozzles 
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Engine Noise Diagnostic Testing at Honeywell 
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Small Engine Test Supports 
Business & Regional Jet Applications 




National Aeronautics and Space Administration 




Wind Tunnel Fan Operability Test 
Planned for 2006 



Toboggan” Landing Gear Fairings 
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Reduced Flap and Slat Noise 


Simulation of Sound Propagating to Ground 



accelerates to 180 kts 
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Click on picture to 
play sound demo: 
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Dual Fan - Conceptual Applications 



www.nasa.gov 




National Aeronautics and Space Administration 



E 

E 

3 

CO 


<o .2 

ii 

£ "o 
© 

0 *“ 
> © 
o .2 
0 ) o 

T3 = 

(0 i- 

E S 

£ o 
0 .h 
0) (0 
J2 s__ 

(/) O 
0 i| “ 

£ (/) 

(0 .2 
</) O) 

0 ) o 

G) O 
O C 

Q. o 

© 2 

■9 o) 

5 c 

0) 'q. 

2 o 
</) 0 

£ > 
o 0 

O "O 


(/) 

© o 

C 5 

(0 £ 

Q. — 

c (/) 

£ © 

8 5) 

® 5 

o o 

(0 £ 

Q. £ 

(/) O 
O 0) 

© ^ 

" I 

£ c 

'5 © 

> o 
>* = 

s! 

D) O 
£ 

2 (/) . 

■£ .© £ 
o 5 co 

c = & 
0^0 
0 O 

a c 

go© 

-C ^ 0 

< ~ C 

sit 

^ 0 


0 

3 

O" 

0 


5 


</> 


o 


E 


■N 

0 


n 


0 

■ 


■ 

o 

</> 

0 

£ 

O 

0 

0 

0 

> 

0 

5 

</> 

0 

0 

£ 

'5> 


o 

Ik. 

o 

5 

£ 



£ 

O 

0 

0 

E 

Q. 

~D 

_o 

0 


E 

0 

> 

0 


~D 


0 

> 

o 

£ 

3 


0 

</> 

o 


** £ 

o £ 

(/) 

O -Q 
0 £ 

-3 5 


0 

£ 

0 

E 

0 


o 

o 

'5 


o 

£ 


0 
5 

0 

0 £ 

0 O (/) 

J2 « 
o 5 

a P 


0 

5> 

o 

o 

£ 


0 © _ 
»- O) o 
0 £ 0 
0 ■- +* 
c W c 

<2 x -2 

»p ® o 

g E = 

S o -g 

CO >fc £: 



> 

o 

CD 

03 


combinations that can move the average 65 LDN noise contour 
near the airport boundaries if the entire fleet were replaced. 


